Objective. To assess factors influencing perspectives on
Health system evaluations are a key indicator of the health status of both a country's aggregate population and its various sub-populations. Population health is often assessed based on the estimated quality and outcomes of a health system and/or the number of people reached (1) . User perceptions and satisfaction are also indicators of health system effectiveness and are thus essential aspects of health care quality research (2-4), and may be correlated to other indicators of quality of care (5-7).
Brazil's Family Health Program (Programa de Saúde da Família, PSF) is a national community-based primary health care strategy that has changed the model for Brazilian universal coverage from a tertiary care system to one focused on prevention through primary care (8) while providing pathways to other levels of care. The PSF is one arm of Brazil's Unified Health System (Sistema Único de Saúde, SUS), the public health care subsystem implemented in 1988. The SUS also includes oral health care, ambulatory services, emergency care services, HIV/AIDS treatment programs, workers' health services, and a network of hospital and tertiary care centers. The SUS and PSF are available to all Brazilians, regardless of their insurance or occupational status. Prior to the implementation of the SUS, Brazilian health care was delivered through either the private sector or the public social security system, depending on occupational status (8) .
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The PSF focuses on primary health care, disease prevention, and health promotion, and is carried out through decentralized teams working out of local, community-based units. Each team includes one family doctor, one nurse, one nurse assistant, and six community health agents, and covers an average of 3 000 inhabitants (9) . Since its implementation in 1994, the PSF has grown to 30 328 teams covering 50.7% of Brazil's population (based on 2009 estimates). The long-term goal of the program is universal coverage (10) . The growth of the PSF coincided with (11) (12) (13) (14) a decrease in child and infant mortality rates and was ultimately associated with it (12) (13) (14) .
Individual users' perspectives should be studied to improve health systems (15, 16) , especially those of caretakers for children under 5 years old, who frequently use health systems for their vulnerable children. To date, limited research has been conducted on the perceptions and satisfaction of caretakers of children served by the PSF. Some evaluations indicate that users are satisfied with the program and have a strong relationship with the PSF staff and programs, as well as a positive perception of their child's health status (17) , and consider PSF community health agents as the most outstanding health professionals (18) . However, few studies have addressed the question of how demographic and programmatic factors are collectively associated with these perspectives, and to the best of the authors' knowledge no population-level analyses of these variables have been conducted using multivariate analysis.
To address these gaps, the current study assessed factors that influence the perspectives of users (primary caretakers of children younger than 5 years and covered by the PSF) in Vespasiano, Minas Gerais State, Brazil. Minas Gerais was selected for study because it ranks among the highest for number of PSF health teams and PSF coverage (19) . The municipality of Vespasiano was chosen because its entire PSF system could be sampled logistically, and the current authors' research partners at Vespasiano's Medical School (Faculdade da Saúde e Ecologia Humana, FASEH) had relationships with and worked alongside its PSF team. The study explored user satisfaction with PSF units and PSF community health agents, and user perceptions about PSF unit accessibility.
In a sub-analysis, the authors examined use of and satisfaction with PSF diarrhea care and prevention services (one of the focuses of the program) among primary caretakers of children under 5 years old. The results of the study could 1) help inform Brazilian policy makers about key aspects of the PSF, 2) contribute to the field of health care quality research, and 3) provide insight on the use of perceptions as indicators of population health in Latin America.
MATERIALS AND METHODS
In this cross-sectional study, primary caretakers of children younger than age 5 and covered by the PSF in the municipality of Vespasiano in Minas Gerais were interviewed from June through August 2009 by students from the FASEH who were not affiliated with the PSF. Surveys were conducted in all 10 of the PSF unit coverage areas in Vespasiano. Lists of all households with at least one child 5 years or younger and covered by the PSF were provided by each PSF unit. A total of 310 out of 2 101 households were selected using proportionally allocated stratified random sampling (stratified by PSF unit). Caretakers had to be at least 18 years of age to be included in the sample. Approval of human research ethics for the study was granted by institutional review boards at Emory University and FASEH.
Although the sample size was originally calculated to obtain a precision of 0.05 around an estimated prevalence of 50% user satisfaction with both the PSF unit and the PSF community health agents, inaccuracies in the original sampling frame and failure to apply a fractional sampling interval when selecting households resulted in an actual sample size of 310 households, which had a precision of 0.055. Of those 310 households, contact was made at 292 of them (94%) and 253 households ultimately agreed to participate, resulting in an 82% response rate. Surveys were conducted in Portuguese in the caretakers' home or place of work.
The study questions, which were developed independently by the authors based on validated surveys (20) , collected information on demographics, general perceptions of the PSF unit and the PSF agent, diarrhea prevalence in last two weeks, perceptions of diarrhea care and prevention from the PSF unit and the PSF agent, and knowledge about and coverage of the rotavirus vaccine, among other topics.
The outcome variables of interestsatisfaction with the PSF unit and the PSF agent, and perceived access to the PSF unit-were collected through the questions "How satisfied are you with services provided at the PSF unit?" and "How satisfied are you with the advice and services provided by your community agent during home visits?" Participants were given the following response options: "very satisfied," "satisfied," "neither satisfied nor dissatisfied," "dissatisfied," and "very dissatisfied." The outcome was dichotomized into "satisfied" or "dissatisfied or neither" in statistical analyses. In addition, participants were asked the question "Are the health care services at the PSF unit easy to access?" (with "always," "sometimes," and "never" provided as possible responses). The exposure of interest-frequency of PSF agent home visits-was also collected through self-report in response to the question "How often does your community agent come to your household?" (with "never," "less than once per month," "once per month," and "more than once per month" provided as possible responses).
Interviewers used the Brazilian government's child health handbook (Caderneta de Saúde da Criança), which includes vaccination documentation, to verify if all eligible children 3 in the household had received a complete dose (at 2 and 4 months 4 ) of the rotavirus vaccination (Rotarix ® , introduced in Brazil in March 2006) (21).
Statistical analysis was completed using SAS statistical package version 9.2 (SAS Institute, Cary, NC, USA) and complex sample design analysis methods (22) . Weights were calculated and applied to observations from each PSF unit to account for oversampling and under-sampling in some PSF units, and eligibility and response rates. A significance level of P < 0.05 was used, based on chi-square (χ 2 ) and analysis of variance (ANOVA) tests, and multivariate logistic modeling was conducted. After assessing colinearity, all potential inter-action terms and available demographic confounders (age, education, income, household number of children under age 5, and length of commute from caretaker's house to the PSF unit) were considered in building the model. The final models were chosen after considering both a priori and data-driven (odds ratio [OR] within 10% of the gold standard) confounding criteria (23) .
RESULTS

Population
Based on the self-reported data, most primary caretakers of children younger than 5 years old were female, married or living with a partner, and mothers or grandmothers of children in the household, with a low education level, and regular employment status ( Table 1 ). The median age of the caretakers was 34 years, and the median monthly income for the 200 households reporting regular employment was 785 Brazilian reais (BRL) or about US$ 398 (based on the July 2009 exchange rate of 1 USD per 1.97 BRL (24)).
Community perceptions of PSF units and PSF health agents
To understand the general community perception of the PSF, caretakers were asked about their overall satisfaction with all services provided both by the PSF agent and the PSF unit, and how they perceived their accessibility to the PSF unit. Most caretakers of young children were satisfied with both their PSF unit and their PSF agent ( Figure 1 ). However, less than half of the caretakers perceived the PSF unit as being accessible (Table 2) .
Health agents are required, by the PSF, to make at least one visit to each home in their coverage area per month. Although a majority of caretakers reported an agent home visit at least once per month for all medical and preventative care, about a quarter of households in the Vespasiano PSF coverage area were not receiving an agent home visit once per month (Table 2 ). Other data from this study suggest monthly household visits by the agent were feasible, because the number of registered families assigned to each agent in Vespasiano ranged from 108 to 260 (mean 176; median 174), and the number of household visits conducted per day ranged from 5 to 23 (mean 12; median 11). Assuming 20 working days per month, and the upper range limit of assigned families (260), the authors estimated that an agent would have to make 13 visits per day in order to visit all of his/her clients at least once per month. Because the median number of daily visits reported by the agents was close to 13 visits per day, monthly agent visits appeared feasible.
To determine factors affecting caretakers' perceived satisfaction with both the PSF unit and the PSF community health agents, relationships between programmatic variables were explored through multivariate logistic models (Table 3) . Frequency of agent home visits and user perceptions about PSF unit accessibility were considered as separate exposure variables. The models were adjusted for age, education, self-reported income, and number of household children younger than age 5. None of these variables were significantly associated Error bars represent 95% confidence intervals.
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with the outcome (data not shown).
Interaction by perceived access to the PSF unit was also not statistically significant. Data suggested that caretakers who reported receiving a home visit from their community agent at least once per month were significantly more likely to be satisfied with services provided by their agent (Table 3 , Model 1) and at the unit (Table 3 , Model 2) than those who reported receiving a home visit less than once per month. Similarly, data suggested that those who perceived the PSF unit as being "accessible" or "sometimes accessible" were significantly more likely to be satisfied with services provided by their agent (Table  3 , Model 1) and at their unit (Table 3 , Model 2) than those who perceived the unit as inaccessible. In Model 2, the 95% confidence interval (CI) around the OR for perceived "access to PSF" may have been wide because of the small sample of individuals who were satisfied with the PSF unit but perceived it as being inaccessible. These findings suggest the importance of both the frequency of the agent home visits and user-perceived access to PSF services in determining user satisfaction levels with the PSF overall. The results indicated that the odds of perceiving the PSF unit as either "accessible" or "sometimes accessible" were 5.25 times higher (95% CI: 2.00-13.76), after adjusting for age, income, education, and number of children under age 5 in the household, among those who reported that their health agent made one or more home visits per month, compared to those who reported receiving a home visit less than once per month (data not shown). This finding suggests that the frequency of health agent home visits was related to both perceived access to the PSF unit and satisfaction with the PSF unit and agent.
User perceptions of PSF diarrhea care and knowledge of the rotavirus vaccine and its coverage rate
To understand the community's perceptions of PSF services for child diarrhea, the investigators collected information about caretakers' use, experience, and evaluation of the PSF for child diarrhea as well as their knowledge of the rotavirus vaccine and its purpose. The two-week period prevalence of household-reported diarrhea in children 5 years and younger in Vespasiano was 8.0% during the months of June, July, and August 2009. Fifty-nine out of 252 caretakers (23.6%) reported ever receiving care for their child's diarrhea at the 
DISCUSSION
The goal of this population-level study was to assess factors that influence the satisfaction of users (primary caretakers of children younger than 5 years) with PSF agents and units in Vespasiano, Minas Gerais, Brazil. Similar to other studies (17, 18) , the results indicated that the majority of caregivers were satisfied with both their PSF unit and their PSF agent. Overall, caretakers were more frequently satisfied with their PSF agent than with their PSF unit, perhaps due to more frequent interactions with the agent compared to the unit (data not collected). Caretakers also may have received more personalized attention from their PSF agent than from their PSF unit, where they may have waited in lengthy lines, experienced a lack of doctors, and had difficulty scheduling appointments.
The majority of caretakers received at least one monthly home visit. The frequency of health agent home visits was positively and significantly associated with caretaker satisfaction with both the PSF agent and the PSF unit. Similar results were found in a study in Teresópolis, Rio de Janeiro State, in which PSF patients with a low frequency of home visits had significantly lower access to medicine delivery, were more likely to not remember their doctor's name, and were less likely to report that the PSF schedules their clinical appointments (17) . In the broader patient satisfaction literature, patient-provider relationships were predictors of patient satisfaction (16, (25) (26) (27) (28) . The authors of the current study hypothesized that the frequency of agent home visits is a proxy for the type of relationship a caregiver has with their agent. This would suggest that the monthly agent home visit-one of the key elements of PSF servicesaffected the level of user satisfaction not only with the agent but also with the PSF unit overall. Perceived access to the unit was positively associated with caretakers' satisfaction with both their PSF agent and their PSF unit. The study also found that those who reported that their agent made one or more home visits per month were more likely to perceive the PSF unit as being "accessible" (or "sometimes accessible"). Universal access to health care is one of the founding pillars of Brazil's SUS (29) , so PSF users expect their health care services to be easily accessible. Even if users are provided sufficient and appropriate care from the PSF doctors, nurses, and agents, the authors propose that negative perceptions about access will decrease overall user satisfaction with the program, as suggested in Andersen's behavioral model of health services (30) .
The authors of the current study 1) suggest that caretakers who receive at least one agent home visit per month have a better relationship with their agent, perceive the PSF unit as being accessible, and are more satisfied with both their PSF agent and their PSF unit (Figure 2) , and 2) propose that users' perceived level of access to the PSF can be improved by ensuring that all households receive at least one home visit per month from a PSF agent, which should in turn improve caretakers' perceptions of the PSF and increase their overall satisfaction. However, because the study was cross-sectional, the temporality of these relationships could not be established by the study model.
Although the children's caretakers rarely received child diarrhea care and prevention services from either their PSF unit or their PSF health agent, any use of these services was significantly associated with the frequency of health agent home visits. In addition, caretakers who reported that their agent made at least one home visit per month were less likely to have received care for child diarrhea at the PSF unit and were significantly more likely to have received care for child diarrhea from an agent. Therefore, the authors hypothesized that 1) caretakers who received regular household visits were also receiving diarrhea care from their agents, and those who did not receive regular household visits had to go to the PSF unit to get diarrhea care, and 2) in general, the low utilization of the PSF for diarrhea care and prevention services may be a result of the fact that caretakers may view most child diarrhea as a condition that only required home treatment or would simply run its course (31, 32) .
This study had several strengths. For example, because the survey pool (primary caretakers of children in Vespasiano who were 5 years or younger 
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and covered by the PSF) was randomly sampled, the resulting data were generalizable to the entire population of PSF caretakers throughout the municipality. Furthermore, the sampling frame was stratified by the PSF unit, which provided an even distribution of selected individuals according to the population size of the unit coverage area while capturing innate differences between those areas. In addition, the multivariate models in the data analysis allowed for the inclusion of both demographic and programmatic variables in determining significant relationships with caretaker satisfaction. This study also had several limitations, including the requirements that the PSF health agents accompany the researchers during all household visits, which may have been a source of respondent bias (even though the agents were not physically present during the surveys). In addition, all responses (except those regarding rotavirus vaccination status) were based on self-reports-a potential source of information bias that may have affected the study's internal validity. The lack of an operational definition of "satisfaction" with an individual's health care or health care system in the public health literature also proved challenging in the current study, as it has in the field in general (2, 16, 25) , in terms of measuring user perceptions and satisfaction. Finally, the current study results are specific to the Vespasiano municipality and therefore may only be generalizable to other Brazilian cities of similar size and socioeconomic status. Despite this last limitation, the main conclusions may still apply to PSF units nationwide as well as similar national health systems throughout Latin America.
The multivariate approach used in this study, which uses population-level data to study health system user satisfaction, generated a novel pathway model for perceived user access, health agent home visits, and demographic variables, and may contribute to the study of user perceptions in health systems research. The current results highlight the importance of health agent home visits and perceived accessibility to program services for caretaker satisfaction with Brazil's Family Health Program and may also be useful in measuring other aspects of the national health system. More generally, they provide evidence that frequent contact between users and their health system may improve overall user satisfaction. Future research on the PSF and other health systems should measure the quality of health agent home visits and apply the currently proposed model on various community health priorities (e.g., nutrition, vaccines, and chronic diseases). As the PSF expands its coverage and scope (e.g., establishing links to other levels of care (8) ), the current model may help inform future decisions in PSF planning to ensure that home visits and the agent-community relationship are emphasized in training, funding, and practice. The authors suggest that developing better health care delivery and agent-community relationships (e.g., by improving the frequency and quality of visits) may provide a tangible pathway to increasing perceived accessibility to and satisfaction with the health care system in Brazil and other countries. ported in part by funds from the Emory University Global Health Institute, through U.S. Objetivo. Evaluar los factores que influyen en las perspectivas sobre el Programa de Salud Familiar (PSF) del Brasil, mediante el análisis de la satisfacción de los usuarios frecuentes del PSF (cuidadores primarios de niños menores de 5 años) con las unidades y los agentes de salud comunitarios que efectúan las visitas a domicilio, y de la percepción de dichos usuarios respecto de la accesibilidad a la unidad del PSF en Vespasiano, Minas Gerais. Métodos. Se recopilaron datos mediante encuestas transversales de hogares para determinar los factores programáticos y demográficos que afectaban la satisfacción de los usuarios con el PSF. Para estimar la satisfacción de los usuarios con las unidades y los agentes de salud del PSF y su percepción sobre el acceso a los servicios prestados por la unidad del PSF se usó un modelo logístico multifactorial. Para calcular las diferencias estadísticas se usaron las pruebas de ji al cuadrado y análisis de la varianza (ANOVA).
Resultados. La mayoría de los cuidadores estuvieron satisfechos tanto con su unidad del PSF como con su agente de salud comunitario del programa, de quien habían recibido al menos una visita a domicilio mensual. La satisfacción con este y con la unidad se asoció positivamente con la percepción de acceso a la unidad y con la frecuencia de las visitas a domicilio del agente. Los cuidadores que informaron que su agente del PSF hizo una o más visitas al domicilio por mes presentaron mayores probabilidades de considerar a la unidad del PSF como "accesible" (o "a veces accesible"). Conclusiones. Los datos actuales son indicadores importantes del estado de salud de la población en Minas Gerais, Brasil, y sugieren que la satisfacción de los usuarios con el PSF y su percepción acerca de la accesibilidad a este pueden mejorarse si se garantiza que todos los hogares reciban al menos una visita a domicilio mensual del agente de salud. Estos resultados podrían aplicarse a otras zonas del Brasil o de América Latina para comprender mejor la percepción de los usuarios sobre los sistemas de salud.
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